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Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
10/13/2009 has been entered. 

DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

1. Claim 1, 5-6, 12-16 and 18-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ono (US4483940) in view of Giordano et al (Journal of the 
European Ceramic Society 2002, 22:1811-1822) and Fukuda et al (JP 2002- 
145659). 

Ono teaches a honeycomb carrier supporting a honeycomb catalyst for usage in 
internal combustion engines including treating exhaust gases (abstract, column 1 lines 
24-26), wherein the honeycomb carrier can be any of the ceramic honeycomb carrier 
including aluminum titanate magnesia ( i.e. aluminum magnesium titanate) (column 8 
lines 39-45). 

Regarding claim 1 , Ono fails to specifically teach the component of the 
honeycomb carrier is a sintered product containing Mg, Al, Ti containing compound with 
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an empirical formula Mg x Al2(i-x)Ti(i +X )05 with addition of alkali feldspar represented by 
(Na y Ki_y)AISi 3 08 (wherein 0< y<1 ). 

Giordano teaches sintered product aluminum magnesium titanate with formula of 
Mg 01Ah.8Ti1.1O5 and Mgo.5AITi1.5O5 (abstract) which reads on the recited limitation of 
Mg, Al, Ti containing compound with an empirical formula Mg x Al2(i-x)Ti(i+ X )05 with x= 
0.1 , 0.5. Giordano further teaches that this type of aluminum magnesium titanate 
compound is made by adding magnesium compound into aluminum titante (AI 2 Ti0 5 ) 
because magnesium can work as a stabilizer to help improve the thermodynamic 
instability of aluminum titanate (AI 2 Ti0 5 ) at high temperature (page 1812 left column 
second paragraph lines 12-16). 

It would have been obvious to one ordinary skill in the art at the time of invention 
filed to adopt a magnesium modified aluminum titanate compound as shown by 
Giordano (page 1812 left column second paragraph lines 12-19) to practice the 
honeycomb carrier of Ono because Ono needs a specific aluminum magnesium titanate 
without specific describing one while Giordano provides a aluminum magnesium 
titanate with improved thermodynamic stability. 

Fukuda teaches using 1-15 parts by weight of alkali feldspar ((Na x Ki. x )AISi 3 0 8 , 
0< x<1) to increase the mechanical strength and stability of aluminum titanate based 
sintered compact at 1400-1700 °C (abstract, machine translated detailed description 
page 3 paragraph [001 2]). Fukuda further teaches that the adding the alkali feldspar 
can control the grain growth of the sintered compact (machine translated detailed 
description page 3 paragraph [0014]), achieve a high mechanical, high stability at high 
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temperature (i.e. high thermal stability), low thermal expansion and a stabilizing crystal 
structure (abstract, machine translated detailed description page 5 paragraph [0025]). 

It would have been obvious to one ordinary skill in the art at the time of invention 
filed to adopt the alkali feldspar of Fukuda to improve the aluminum titanate product 
because addition of alkali feldspar can improve the mechanical strength, corrosion 
resistance, thermal stability of the aluminum titanate as shown by Fukuda. 
Furthermore, one of ordinary skill in the art would have been obvious to combine the 
known elements such as magnesium stabilizer as shown by Giordano and alkali 
feldspar as shown by Fukuda to improve the aluminum titanate for making a desired 
aluminum magnesium titanate as a honeycomb carrier support for intended uses 
including internal combustion engines such as automobiles for treating their exhaust 
gases and depriving them of air pollutants such as nitrogen oxides, carbon monoxides 
as indicated by Ono (column 1 lines 24-27) and Fukuda (machine translated detailed 
description page 5 paragraph [0025], [0026]) because magnesium can help improving 
thermal stability as suggested by Giordano and alkali feldspar can help improving 
mechanical strength, thermal stability as suggested by Fukuda and combing known 
elements for predictable results is well within the scope of one ordinary skill in the art. 

Regarding claims 5 and 6 , Ono teaches using an alkali metal cerium (Ce) 
(Example 16, column 13 lines 61-62, Example 18, column 14 line 44) to remove 
nitrogen oxides NO x from combustion gas burned in a cylindrical combustion apparatus 
where an air-methane mixed gas containing 3% methane was introduced into and 
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burned (column 17 lines 14-22). The corresponding catalyst activity for removing NO is 
shown in Table 6 (column 17-18). 

Regarding claim 12-13 and 16 , the recited y and weight range of the alkali 
feldspar and the recited temperature firing temperature discussed above overlaps with 
the prior arts, a prima facie case of obviousness exists (See § MPEP 2144.05 [R-5] I). 

Regarding claim 14-15 , Fukuda further teaches the raw mixture containing Ti0 2 
and AI2O3 and alkali feldspar can be grinded to suitable particle diameter, such as to 
about 1 urn or less. Fukuda also suggests that there is no particular need about the 
grade of grinding of a raw material ([0015], [0016]). Thus the recited size is just an 
obvious modification over the prior art. Furthermore, MPEP points out changes in sizes 
over prior art cannot make the invention patentable distinct (See § MPEP 2144.04 [R-6] 
IV). 

Regarding claim 18 -20 , Fukuda further teaches the sintered compact with 
addition of alkali feldspar has outstanding erosion proof and corrosion resistance [0025] 
last 5 lines). It is to be noted that similar composition and similar method of for making 
a recited honeycomb carrier composition as in the instant applications have been fully 
disclosed in the applied prior arts, thus similar corrosion resistance associated with 
addition of alkali feldspar is expected from prior arts' teachings. 

Regarding claim 21 , Ono in view of Giordano and Fukuda is silent about the 
recited remaining ratio, however, Ono in view of Giordano and Fukuda already teaches 
a substantially similar composition, thus similar property such as the recited remaining 
ratio is expected absent evidence to the contrary. 
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2. Claim 4 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ono (US4483940) in view of Giordano et al (Journal of the European Ceramic 
Society 2002, 22:1811-1822) and Fukuda et al (JP 2002-145659) as applied to 1, 5- 
6, 12-16, 18-21, and further in view of Noda (US2001/0056034). 

Regarding claim 4 , Ono in view of Giordano and Fukuda has been described as 

above. 

Ono further teaches that the cell density of the honeycomb carrier is 
300cells/square inch (equals to 46.15 cells/cm 2 ), reading to the recited limitation of cell 
density within 1 5-1 24cells/ cm 2 ). Ono also teaches that the thermal expansion of the 
aluminum titanate magnesium is less than 0.3X1 0" 6 K' 1 , which overlaps with the thermal 
expansion coefficient of the instant claim. MPEP clearly states that in the case where 
the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. See MPEP §2144.05 [R5]. It is also noted that the thermal 
expansion coefficient is a determined physical property with a compound from chosen 
materials. Since the honeycomb carrier material is an obvious modification over prior 
art, thus the associated thermal expansion coefficient is also expected. 

Ono in view of Giordano and Fukuda fails to expressly teach that the honeycomb 
carrier has a wall thickness from 0.05-0.6mm, and the porosity of the partition wall is 20- 
50%. 

Noda teaches that the honeycomb carrier made from aluminum titanate with 
addition of Mg can have a porosity of 5-50%, preferably 10-40% (page 2 paragraph 
[0014]), which reads onto the recited limitation of porosity of 20-50% in the instant claim 
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4. Noda indicates that probably porosity is needed to maintain probable honeycomb 
carrier strength and suppresses the diffusion of alkali metal or alkaline earth metal 
catalyst into the carrier ((page 2 paragraph [0014]). Noda further teaches that a wall 
thickness of 0.05-0.1 mm with a cell density 62-139.5 cells/cm 2 (page 2 paragraph 
[0023]), reading into the recited limitation of the partition wall thickness of 0.05-0. 6mm 
and cell density 15-124 cells/cm 2 in the instant claims. Noda also indicates that 
probable porosity and cell density can ensure good cell structure of honeycomb carrier 
with good bending strength and thermal expansion coefficient (less than 3.0X1 0" 6 K" 1 ) 
for effectively purifying NO x from exhaust gas (page 3 table 1 , paragraph [0028]). 

It would have been obvious to one ordinary skill in the art at the time of the 
invention filed to adopt the porosity and cell density of Noda to improve the honeycomb 
carrier structure of the combined references. One ordinary skill in the art would have 
been motivated to do so because probable porosity and cell density can ensure good 
cell structure of honeycomb carrier with good bending strength and thermal expansion 
coefficient to effectively purify NO x from exhaust gas (page 3 table 1 , paragraph [0028]) 
and probable porosity can well suppresses alkali metal or alkaline earth metal catalyst 
into the carrier to ensure the durability of the catalyst (page 2 paragraph [0014] and 
page 3 paragraph [0029] lines 5-12). 

Regarding claim 17 , Ono in view of Giordano and Fukuda fails to expressly teach 
the catalyst comprising potassium. 
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Ono further teaches alkali metals can be used as honeycomb carrier supported 
catalyst component (column 2 lines 53-58) and Noda further teaches alkali metals 
including K can be used as catalyst (page 1 [0004]). 

One of ordinary will have been obvious to use potassium as the catalyst 
component for purifying exhaust gas as shown by Noda because potassium is one of 
well known alkali metal catalyst component used in the art as shown by Noda and 
adopting known technique for improving efficiency of similar method/product is well 
within the scope of one ordinary skill in the art. 



Response to Arguments and Affidavit 

Applicant's arguments and affidavit filed on 10/13/2009 have been fully 
considered but they are not persuasive. In response to applicant's argument, Ono fails 
to specifically teach the honeycomb carrier with the recited aluminum magnesium 
titanate formula with addition of alkali feldspar, it is noted that one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
Furthermore, Ono teaches aluminum magnesium titanate can be used as honeycomb 
carrier, Giordano teaches magnesium can be used as a stabilizer for improving 
thermodynamic stability of aluminum titanate and Fukuda teaches addition of alkali 
feldspar can improve the thermal stability, mechanical strength and corrosion resistance 
of aluminum titanate, thus the improved thermal stability due to addition of magnesium 
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addition ( Ex 2-1 as compared to Ex 2-2 shown in Fig 2, Ex1-1 as compared to Ex2-1 
Fig 3 affidavit) and the improved thermal stability due to addition of alkali feldspar (Ex2- 
1 as compared to comparative Ex2-1 Fig 2, and Ex1-1 with comparative example 1-1 
Fig 3 affidavit) are all expected from the prior arts' teachings. For the substantially 
similar composition, substantially similar properties such as recited in the instant claims 
are expected absent evidence to the contrary. Noda teaches a catalyst carrier material 
can be aluminum titanate with addition of magnesium ([0012]) and a probable catalyst 
carrier wall thickness and porosity is needed for catalyst's good performance and the 
catalyst can include potassium as set forth in the rejections. Ono teaches honeycomb 
carrier material can be different types of modified aluminum titanate including aluminum 
magnesium aluminum titanate as set forth in the rejection. It would have been obvious 
to one of ordinary skill in the art to combine known elements such as magnesium taught 
by Giordano and alkali feldspar as taught by Fukuda to make a improved aluminum 
magnesium titanate as a honeycomb carrier because magnesium can help improve 
thermal stability and alkali feldspar can help improve mechanical strength, thermal 
stability and combining known elements for predictable results is well within the scope 
of one ordinary skill in the art. 

Thus the alleged superior results are all expected from the applied references. 
The claimed subject matter is not patentable distinct over the prior arts. 
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Conclusion 

All the claims are rejected for the reasons of record. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JUN LI whose telephone number is (571)270-5858. The 
examiner can normally be reached on Monday-Friday, 8:00am-5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Curtis Mayes can be reached on 571-272-1234. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JUN LI/ 

Examiner, Art Unit 1793 
10/23/2009 



/Melvin Curtis Mayes/ 

Supervisory Patent Examiner, Art Unit 1793 



